6-OHDA lesions of the ventral tegmental area block morphine-induced but not amphetamine-induced facilitation of self-stimulation.
The biphasic effect of morphine on intracranial self-stimulation (ICSS) (suppression followed by facilitation) was examined in rats following injections of 6-OHDA or vehicle into the ventral tegmental area (VTA). During 7 days of chronic administration of morphine, sham-lesioned animals gradually developed tolerance to the rate-reducing effects of the drug and a concurrent sensitization to its rate-enhancing effects (measured 1 and 3 h post-injection, respectively). VTA lesioned rats showed neither tolerance to the rate suppression nor any facilitation of ICSS throughout testing. Amphetamine's facilitation of ICSS remained intact in all subjects. The lesion was restricted to the VTA cell bodies but produced a significant depletion of dopamine (DA) in both the nucleus accumbens and in the striatum. Morphine facilitation of ICSS is suggested to be dependent on an indirect opiate receptor-VTA DA cell interaction. It is also proposed that amphetamine facilitation of ICSS is a 'mass action' effect involving the full DA terminal area of the forebrain rather than a subregion of that area.